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Penile erection involves a coordinated organization of neural and vascular functions. The formation of cyclic guanylate monophosphate and cyclic adenylate monophosphate increases as a result of nitric oxide (NO) secretion.\[[@ref1]\] Phosphorylation of the potassium and calcium channels thus occurs, and erection takes places as cavernousum fill with blood.\[[@ref1][@ref2]\] The peripheral veins are contracted, and the level of blood returning is reduced in order for the erection to be maintained.\[[@ref2]\]

Although erectile dysfunction is a benign condition, it impairs the quality of life of the patient and his partner. The primary risk factors for erectile dysfunction include hormonal disorders, neurological and cardiovascular diseases, dyslipidemia, diabetes mellitus, hypertension, low physical activity, smoking, and obesity.\[[@ref3]\] Smoking, diabetes, dyslipidemia, and obesity are particularly dominant risk factors in patients with erectile dysfunction with vascular insufficiency.\[[@ref2]\] These are also leading predisposing factors for respiratory system diseases and dysfunction. Smoking is known to be associated with chronic obstructive pulmonary disease (COPD), lung cancer, idiopathic pulmonary fibrosis (IPF), respiratory bronchiolitis, desquamative interstitial pneumonia, and pulmonary Langerhans cell histiocytosis.\[[@ref4]\] Similarly, recent studies have shown that diabetes affects the lung as a new target organ and causes respiratory dysfunction. Various factors have been implicated in pulmonary dysfunction in diabetic patients, such as microangiopathy, neuropathy, an increased incidence of infection, nonenzymatic glycosylation, abnormal pulmonary elasticity, and decreased dynamic compliance.\[[@ref5]\] Overloading in the respiratory muscles reducing compliance and increasing total respiratory system resistance are examples of changes occurring in the lungs in obese patients.\[[@ref6]\] The purpose of this study was to evaluate radiological findings determined at thoracic computed tomography (CT) performed for various reasons on patients with erectile dysfunction.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Study design and ethics {#sec2-1}
-----------------------

Patients presenting to the urology clinic due to erectile dysfunction (in 2011--2016) and with vascular insufficiency identified at penile Doppler ultrasonography were evaluated retrospectively. The radiology archive was searched, and patients undergoing thoracic CT for reasons other than thoracic trauma were included in the study. The exclusion criteria were acute thoracic trauma, active pneumonic consolidation, pelvic trauma, and a history of pelvic surgery. Ethical approval was granted by the faculty of medicine. Patients\' cholesterol, triglyceride, and blood sugar levels and International Index of Erectile Function (IIEF) scores at presentation were documented from their files.

Imaging techniques {#sec2-2}
------------------

Doppler ultrasonography was performed using standard procedures on Toshiba Aplio XG and General Electric Logiq 9 sonography devices (7.5 MHz and 10 MHz linear transducers, respectively). Anatomical structures and presence of fibrous plaque were investigated with gray-scale examination in the supine position, and vascular structures were investigated with Doppler sonography. Papaverine was injected into the cavernous body with an insulin injector, and spectral wave analyses were performed at 5, 10, and 20 min. The Doppler angle was kept as close to 60° as possible. An erection angle of 90° or above, a peak systolic velocity \>35 cm/s and an end-diastolic velocity \< 5 cm/s were regarded as normal. Thoracic CT images (Toshiba, Asteion TSX-021B, 4 detector tomography device, 120 kV, 150 mAs, 5 mm section thickness) obtained with a routine protocol and CT images were evaluated by a radiologist.

Statistical analyses {#sec2-3}
--------------------

Statistical analysis was performed using SPSS 19.0 (SPSS Inc, Chicago, IL, USA) for Windows software. The Chi-square test was used for quantitative data, and Student\'s *t*-test was used to analyze qualitative data.
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=====================

Thirty-seven male patients (aged 54.48 ± 13.62 years) with penile vascular insufficiency determined at Doppler ultrasonography and whose thoracic CT images were available in the radiology archive were included in the study. Venous insufficiency was determined with Doppler ultrasonography in 20 cases (54.1%) and arterial insufficiency in 17 (45.9%). Chronic smoking status was determined in 26 patients (70.3%), a history of diabetes in 17 (45.9%), and a combination of diabetes and smoking in 11 (29.72%). Neither risk factor was present in four patients (10.8%).

The evaluation of mediastinal and pleural structures revealed atherosclerosis in 23 cases (62.2%), mediastinal lymph node with a short axis \>6 mm in 14 (37.8%), and thickening of pleural and extrapleural fat tissue in six patients (16.2%). Other mediastinal and pleural findings were aortic aneurysm, pleural effusion, and hiatal hernia. Pericardial effusion accompanying pleural effusion was present in one case \[[Figure 1](#F1){ref-type="fig"}\]. The distribution of mediastinal and pleural radiological findings is shown in [Table 1](#T1){ref-type="table"}.

![A 68-year-old patient presenting with dyspnea (a) Contrast-enhanced computed tomography image with mediastinal window shows pericardial effusion. A 59-year-old patient presenting with dyspnea (b) Computed tomography image with mediastinal window shows extrapleural fat tissue/pleural thickening.](JCIS-7-25-g002){#F1}
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Mediastinal radiological findings

![](JCIS-7-25-g003)

The most common findings at pulmonary parenchymal evaluation were emphysematous aeration and parenchymal fibrotic bands (48.6% and 40.5%, respectively). Other parenchymal changes were subsegmental atelectasis, interstitial thickening, bronchiectasis, air trapping and ventilation inhomogeneity, focal ground-glass density, and mass formation \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\]. Changes observed in the pulmonary parenchyma are shown in [Table 2](#T2){ref-type="table"}.

![Axial computed tomography images with lung window of two patients (age 68 and 61 years, respectively) presenting with shortness of breath show parenchymal fibrotic band (a) and centrilobular pulmonary emphysema (b)](JCIS-7-25-g004){#F2}

![A 68-year-old patient presenting with chronic cough (a) Axial computed tomography image shows pulmonary mass with irregular margins. Contrast-enhanced axial computed tomography image (b) with lung window shows air trapping in a 59-year-old patient presenting with shortness of breath](JCIS-7-25-g005){#F3}
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Radiological findings observed in the parenchyma
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In addition to hemodynamic events, erection also depends on psychogenic and endocrinological events.\[[@ref1]\] Smoking, diabetes, and obesity lead to the development of erectile dysfunction by causing vascular insufficiency.\[[@ref2]\] These are also the most important risk factors for cardiovascular and respiratory system pathologies. Ehrlich et al., assessed 77,637 patients with diabetes and 1,733,591 nondiabetic patients in terms of pulmonary pathologies. They observed a high incidence of several pathologies, such as pneumonia, asthma, COPD, and pulmonary fibrosis, in diabetic patients but reported that this was not linked to lung cancer.\[[@ref7]\] The most important etiological factor in lung cancer is smoking.\[[@ref8]\] Mass lesions with a malignant morphology were present in two patients. Moreover, the diagnosis was confirmed histopathologically in one. A mass lesion with irregular contours and multiple pulmonary parenchymal nodules were present in the second patient. However, the histopathological results were unavailable since the patient wished to continue treatment at an external center. In this study, in addition to pathologies induced by chronic inflammation in patients with erectile dysfunction, such as emphysema, chronic bronchitis, and bronchiectasis, we also evaluated aortic, coronary, and pulmonary vascular structures. We also investigated elementary lesions such as fibrotic parenchymal bands, atelectasis, and air trapping in these patients.

Emphysematous aeration was present in 18 cases in our study and focal hypoattenuation compatible with air trapping in five. Increased inflammation, oxidative stress, and protease/antiprotease imbalance also play a fundamental role in COPD. Proteases involved in pulmonary parenchymal destruction are neutrophil elastase, proteinase 3, cathepsin G, and matrix metalloproteinases.\[[@ref9]\] Proteolysis, fibrosis, and structural changes in the airways/parenchyma may occur as a result of increased inflammatory response in the airways and pulmonary parenchyma due to smoking. One noteworthy point in this study is that emphysema was determined in 10 of the 11 diabetic patients who smoked. At least, one risk factor was present in another six patients with emphysema, while only one patient did not smoke and did not have diabetes. Similarly, both risk factors were present in four of the five patients with air trapping. Another finding of this study is the greater duration of erectile dysfunction in cases with emphysema compared to those without emphysema (5.22 ± 4.65 and 2.00 ± 1.85 years, respectively; *P* = 0.008).

A decrease in glutathione peroxidase activity, endothelial dysfunction caused by NO, an increase in heparan sulfate levels in the basal membrane and accumulation of collagen and elastin in the alveolar walls may occur in patients with diabetes.\[[@ref10]\] Experimental studies have shown that effects in the alveoli are responsible for emphysema and that collagen and elastin accumulation is responsible for changes in elasticity.\[[@ref11]\] Our findings support the idea that diabetes and smoking together exhibit a synergistic effect in the development of emphysema.\[[@ref4][@ref5]\]

In addition to regulating vascular tonus and vasodilation, NO also protects against vascular damage, inflammation, and thrombosis. In addition, it restricts leukocyte adhesion to the endothelium, smooth muscle cell proliferation and platelet aggregation. Major risk factors for atherosclerosis such as hypertension, diabetes, dyslipidemia, and smoking compromise its protective functions.\[[@ref12]\] Atherosclerotic changes were present in 23 patients in our study, aortic aneurysm in five, and a dilated pulmonary artery in three. Atherosclerosis was detected in all patients with aortic aneurysm.

The other elementary lesions commonly encountered in our study were parenchymal bands or subsegmental atelectasis. Parenchymal bands are a marker of parenchymal fibrosis. They indicate interstitial involvement in the initial period, and their prevalence is higher among smokers.\[[@ref13]\] Moreira et al., reported the prevalence of parenchymal fibrotic bands of 78.6% in patients with COPD and of 22.6% in healthy control group.\[[@ref14]\] The prevalence in our study was 40.5%. We think that the difference may be attributed to the mean age in that study being 64.8 years and to the entire patient group having COPD.

Obstruction in the small airways may occur in COPD. Hypertrophy and inflammatory cell infiltration in the bronchial glands, ciliary dysfunction, an increase in smooth muscle and connective tissue and mucus hypersecretion are implicated in the pathophysiology.\[[@ref14][@ref15]\] Similar peripheral airway obstructions can be seen in diabetic patients. Connective tissue changes secondary to nonenzymatic glucolization, capacity loss in the respiratory muscles, bronchoconstriction secondary to autonomous neuropathy, increased airway sensitivity, and decreased pulmonary elastic recoil cause peripheral airway obstruction in these patients.\[[@ref16]\] Moreira et al., reported that linear atelectasis also increased in COPD, with the prevalence of 28.6%.\[[@ref14]\] We determined atelectasis in seven patients (18.9%) in this study of subjects with erectile dysfunction. At least one of diabetes mellitus or smoking was present in six of the seven patients with atelectasis.

Pulmonary infections are an important cause of changes such as parenchymal fibrotic bands, atelectasis, and bronchiectasis. Impaired polymorphonuclear leukocyte functions such as decreased phagocytic activity, chemotaxis, and adherence are an important cause of an increasing disposition to infections in these patients.\[[@ref17]\] The incidences of tuberculosis, influenza virus, mucormycosis, and aspiration pneumonia particularly increase. Prognosis of pulmonary infections is also poorer.\[[@ref17][@ref18]\] In agreement with the literature, two of our patients had a previous history of tuberculosis.

One experimental study in animals with diabetes mellitus showed an accumulation of collagen and elastin in the basal lamina and interstitium involvement.\[[@ref19]\] Respiratory bronchiolitis, desquamative interstitial pneumonia, and pulmonary Langerhans cell histiocytosis are interstitial lung diseases associated with smoking. Acute eosinophilic pneumonia and IPF are also precipitated by smoking.\[[@ref20]\] Interstitial thickening was present in two of our patients. Since the high-resolution CT protocol was not available in our study, our interstitium evaluation was not optimal. In addition to the effect on the lungs of factors in the etiology of erectile dysfunction, the prevalence of erectile dysfunction also increases in chronic pulmonary diseases. Reduced exercise tolerance in chronic diseases such as chronic lung disease, obesity, and diabetes and fear of dyspnea trigger erectile dysfunction. Pulmonary rehabilitation programs can increase patients\' daily activity capacities.\[[@ref21]\]

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

When psychological and hormonal causes are excluded, factors involved in the etiology of erectile dysfunction also cause morphological and functional impairments in the lungs. Care must be taken in terms of pulmonary pathologies already present, or that may occur in the near future in these patients.
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